A new, simplified computerized glucose clamp method was performed for estimation of glucose utilization at the insulin level of postprandial level. The program for the method is based on the mathematical algorithm using values of blood glucose, changes of its concentrastion and the desired glucose level. The coefficients of variation of the clamped blood glucose values during the last 60 minutes was 6.3 ± 1.7(%) in normal, 3.7 ± 0.3(%) in NIDDM,which was within satisfactory limit, and also indicated an attainment of steady state. Glucose infusion curves showed some bumps for the initial 60 min, which did not seriously affect the glucose utilization rate at steady state. In some cases, whose insulin sensitivity was high, CVwas not low enough and occasional manual adjustment of K values was required. Average glucose infusion rate was 7.59 ± 0.85 (mg/kg/min) in normal, and this was significantly lowered in NIDDM(42.3 ± 3.4) at steady state, indicating a decreased insulin sensitivity for glucose utilization in NIDDM.
Insulin resistance
is a predominant feature of the patients with type II diabetes mellitus1 . Various attempts have been done for the estimation of insulin sensitivity by many investigators. Shen et al. has introduced a reliable method of quantifying insulin resistance by a constant infusion technique of glucose, insulin, propranolol and epinephrine.
They documented the presence of insulin resistance in patients with type II diabetes. One obvious drawback to this method is the need of infusing propranolol and epinephrine. Harano et al.4' 5' 7' has developed a method using somatostatin instead of propranolol and epinephrine. This method has enabled us to obtain SSPG more accurately by suppressing GH, glucagon and endogenous insulin secretion.
DeFronzo et al. has reported the euglycemic glucose clamp method which can evaluate the time dependent changes of glucose utilization and may give a more reliable estimation for insulin sensitivity.
One disadvantage of this technique is that this method requires frequent determinations of blood glucose and adjustment of infusion rate of glucose. It is necessary for the operator to make empirical corrections for the infusion rate of glucose in order to obtain a constant clamped glucose level during the entire examination period.
SUBJECTS AND METHODS

Su bjects
Seven healthy volunteers (7 males) with no medication and no family history of diabetes, aged between 24-66 years old (mean ± SEM; 42.4 ± 7.0), whose body weight were within ±15% of ideal body weight (mean ± SEM; 94.7 ± 2.9 of% ideal body weight), were studied for insulin sensitivity using glucose clamp method. Table 1 .
METHODS
General Procedure
Subjects were studied in the supine position in the morning after overnight fasting. A silicone catheter with double lumen was inserted into an antecubital vein for blood sampling at the rate of 3 ml/hr. Blood glucose concentration was meas- «<à"> å "(D(iwm a.
dt : Slope of blood glucose (mg/2 min).
Kl, K2 and K3 are the constants and usually Kl=5, K2=12 and K3=100 are used. l r t -\ G(t)dt is a mean value of glucose infused a J t-a prior to the time t (usually 4 minutes). Occasional manual change of K values were needed for strict glucose clamp in some subjects.
Glucose Clearance
Glucose clearance rate was determined by the following formula: normal typical case is shown in Fig. 1 . In normal subjects, glucose infusion was initiated immediately. The glucose infusion rate has shown a small peak at 20-30 min, then decreased, and reached to the steady state between 60 and 120 min. Mean blood glucose levels during the last 60 min (88.7 ± 7.5 mg/dl) did not differ significantly from target glucose concentrations (84.1 ± 3.4 mg/dl), and the coefficient of variation of the blood glucose values was 6.3 ± 1.7(%), which was within the satisfactory limit (Table 2) .
A glucose infusion rate did not follow a smooth hyperbolic line, but showed some bumps for the initial 30-60 min. However, these bumps did not seriously affect the glucose utilization rate at steady state which was usually obtained around no or computerized glucose load was infused. In diabetic subjects, especially treated with SUand insulin, the glucose infusion rate showed smaller bumps than in normal subjects (Figs. 2b, 2c) .Mean blood glucose levels during the last 60 min in NIDDM (92.3 ± 2.1 mg/dl) did not differ significantly from target glucose concentrations (92.9 ± 2.0 mg/dl), and the coefficients of variation of the blood glucose levels was 3.8 ± 0.5, 4.1 ± 0.9, 3.0 ± 0.9(%) in diabetic subjects with diet, SU or insulin treatment ( simply based on the mathematical algorithm using values of blood glucose concentration, desired level and the rate of change of glucose concentration.
The blood glucose was clamped successfully at target glucose concentration and CV of the monitored blood glucose was less than 6.5%. This indicates that adherence of blood glucose at the target glucose is well within the range obtained with manual minute to minute manipulation. A steady state glucose infusion (utilization) rate was obtained at 2-3 hours after insulin infusion. In some subjects, whose insulin sensitivity was high, the blood glucose was labile and CVwas not low enough as shown in the normal subjects. In these subjects, the curve showed sign curve. 
